This work is a prospective study in the Sintra Municipality. The objective was to identify and to characterize health risk for the population due to the consumption of drinking water from public fountains. To achieve this objective, water quality was evaluated and the physiochemical and bacteriological stability was monitored throughout the hydrologic year. For this study 42 public drinking fountains were selected whose water was subjected to bacteriological and physiochemical analysis from February 2006 to April 2007. The analytical protocol and the assessment of the obtained results were based on the quality requirements for drinking water, defined in Portuguese Law 243/2001 of September 5. The bacteriological analyses were made with monthly periodicity; the physiochemical characterization analyses were made every two months; the metals were analyzed every six months and the pesticides and polycyclic aromatic hydrocarbons were analyzed once during the period of the study. The obtained results emphasize the poor quality of the water, observed in almost all the springs studied due, particularly, to bacteriological alterations. For this reason, water consumption from the studied public fountains in the Sintra Municipality seems to present a high risk for the population's health, due to the potential contamination with pathogenic microorganisms. The risk of chronic intoxication, though of smaller importance due to the irregular consumption of these waters, should not be excluded since some springs presented a high content of nitrate, nickel, lead and manganese.
Introduction
For several centuries, the fountains, with natural water, constituted the main origins of water for the population. These waters are still used by a number of people because there remains the idea that natural water is of better quality than tap water and that some natural water possesses therapeutic properties. A study developed by a Portuguese Regulator Institute (Instituto Regulador de Águas e Resíduos), based on 1000 phone interviews (sample error = 3.1% for 95% probability), from February 22 to March 3 (2007) , which included people older than 18 years, revealed that 16.3% of people drink water from fountains or their own water supply and that the water quality of 71.5% for the Lisbon area fountains (where Sintra is included) is not monitored or is just monitored occasionally [1] .
The Portuguese Law 306/2007 of August 27 [2] is the first normative to establish competences for the fountains' water quality. However, competences regarding the management and preservation of these resources are still lacking, which constitutes a concern for the Health Authorities. This study's general purpose is to identify and characterize the health risks due to the consumption of water from fountains, supplied with natural water, located in the Sintra Municipality. With this in mind, the water quality evaluation was done in agreement with the defined requirements in the Law 243/2001 [3] and the physiochemical and bacteriological stability were studied for 12 months.
The obtained results supply the necessary information for the appropriate health risk management by the Health Authorities, through the implementation of correctives measures for improvement/protection of the water quality and/or risk communication [4] .
Technical and methodological description

Sample dimension and characterization
For the characterization of the fountains inventoried by the Health Services of the Sintra Municipality (about 60 fountains), a preliminary evaluation for "knowledge of the field situation" was carried out regarding the location, accessibility and flow. This evaluation allowed the selection of 42 fountains considered more likely to be used by the local population or by pedestrians in recreation activities.
The samples were collected by the Environmental Health Technicians of the Health Centres of Sintra between February 2006 and April 2007. For setting up the periodicity of samples' collection, the health risks associated with the water consumption were considered. The bacteriological contamination is usually associated with acute effects; the risk is occasional, which forces a large surveillance of the water quality. For this reason, the collection of samples for bacteriological analysis was made with monthly periodicity. The chemical contamination is usually associated with medium or long period risks due to the regular and continuous consumption during months or years of chemically contaminated water. For this reason, the collection of samples for physiochemical analysis was made every two months. [5] . 
Experimental essays
The elaboration of the analytical protocol was based on the constant indications of the Law 243/2001: -Bacteriological analysis: determination of total colony count at 22ºC and 37ºC, total coliform bacteria, Escherichia coli, enterococci and Clostridium perfringens.
-Physiochemical characterization: odour, colour, turbidity, pH, electric conductivity, total hardness, chloride, sulphate, sodium, potassium, iron and fluoride. In this summary analysis, nitrate, ammonia, nitrite and permanganate index, which constitute environmental contamination indicators, were included. -Determination of undesirable chemical parameters or with proven health risk: antimony, arsenic, cadmium, lead, copper, chromium, manganese, mercury, nickel, tetrachloroethene, trichloroethene, pesticides and polycyclic aromatic hydrocarbons (PAH) [5, 6] . The quantified pesticides were the following: lindane, aldrin, heptachlor, heptachlor exo-epoxide, heptachlor endo-epoxide, α-endossulfan, β-endossulfan and dieldrin. The quantified PAH were the following: benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, indeno(1,2,3-cd)pyrene and benzo(a)pyrene.
Water quality evaluation
The total data was observed and "higher values than" and "smaller values than" were eliminated. A descriptive analysis was applied to the remaining results, for the determination of the range of the results, the average, the standard deviation, the variation coefficient and the median [7] . For each spring, the conformity evaluation of the obtained analytical results, within the analytical period, with the defined quality requirements in the Law 243/2001, was carried out.
The springs were classified as high, medium or low risk, or without risk, in agreement with the following criteria:
High For the definition of the health risk, the only bacteriological results considered were the ones obtained for E. coli, enterococci and Clostridium perfringens since, from the point of view of the health risk, these are the most important parameters [5] .
Physicochemical and bacteriological stability of the waters
The parameters selected for this study were the following: E. coli, electric conductivity, turbidity, total hardness, nitrates and permanganate index. These parameters are intended to be representative of the physicochemical characteristics of the water in the origin and indicatives of its vulnerability to faecal and agricultural contaminations and/or to the direct contamination of the mines or water conducts by residues of superficial circulation.
The physiochemical and bacteriological stability of the water was evaluated in agreement with the following criterion: it was considered that the water quality was stable if the obtained variation coefficient, in the totality of the analyses for each analytical parameter, were inferior to the triple of the precision of the respective analytical method (Table 1 ). This criterion intends to eliminate the result variation due to the analytical method. 
Caudal variation during the analytical period
In this study it was considered that the caudal was constant if the variation coefficient was inferior to 25%. Because the flow was measured in a rudimentary way (time necessary to fill a container with a litre of capacity), this variation intends to minimize the error due this measurement.
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Results
Evaluation of water quality
Evaluation of the physiochemical and bacteriological water stability
Study of the caudal variation along the analytical period
The coefficient of variation of the caudal is between 18 and 151%. Only three springs present a value equal or inferior to 25%, which means that, in agreement with the defined criterion, only three springs possessed a stable caudal during the analytical period.
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Conclusion
Of the 42 springs studied, only two were classified as "Low Risk" because they presented an absence of E. coli, enterococci and C. perfringens and two were classified as "Medium Risk" because they present alterations in parameters with a proven health risk. The remaining springs were classified as "High Risk." In the face of the obtained results, the main conclusion is related to the poor water quality observed in almost all the studied springs due, mainly, to the potential contamination with pathogenic microorganisms [5, 8] . A general conclusion is that the consumption of water from public fountains in the Sintra Municipality presents a high health risk. The risk of chronic intoxication, although of lesser importance, due to the irregular consumption of these waters, should not be excluded since a high concentration of nitrates was observed in more than half of the analyzed samples. In different springs high nickel, manganese and lead concentrations were also observed.
The following complementary findings seem to also be of major relevance in the definition of recommendations to supply to the Health Authorities and in the implementation of eventual corrective measures: 1) Most of the fountains seem to have their origin in aquifers of small depth and are very vulnerable to pollution. This explains the strong bacteriological contamination observed in most of the waters, the high nitrate concentration in 37% of the analyzed samples, the great variability of the results obtained during the analytical period and the caudal instability [9] .
2) The deficient maintenance conditions of mines and conducts seem to contribute to the poor water quality. This idea is supported mainly by the high variability of the obtained results in the parameters E. coli, turbidity and permanganate index (range of the variation coefficients: E. coli 0-346%, turbidity 32-194% and permanganate index 11-104%).
The major source of contamination identified in this study is connected with domestic and agricultural activity. The microorganisms of faecal origin can reach spring waters through the unloading of the residual urbane waters in the water flow or in the soil, due to accidents related to breaks in cesspits or drainage systems or due to infiltration from sanitary landfills or agricultural areas. Agricultural activity is also responsible for the contamination of spring waters with nitrates due to the application of fertilizers in the soils.
Recommendations
The recovery of contaminated aquifers is a very slow process that implicates the elimination of the source of contamination that, in practice, is revealed to be impossible in most of the cases. The contamination due to deficient maintenance conditions of mines and conducts can be controlled through appropriate interventions of cleaning and rehabilitation of structures. In this context, the main recommendations of this work are the following: 1) Communication, by the Health Authorities, of the risks that the population incur in consuming inappropriate water.
2) Verification of the cleaning and maintenance conditions in the final structures of the watercourse, in the underground of each spring. The ones that are found to be in poor condition should be submitted to a rehabilitation process.
3) After the necessary interventions for the rehabilitation of the springs, the water quality should be evaluated. The springs whose water continues to be classified as "High Risk" should be closed. 4) Springs that do not present alterations in the final structure of the watercourse underground, and are still classified as "High Risk", should be closed once it is confirmed that the poor water quality is due to aquifer contamination. 5) Springs maintained accessible to the population should be monitored through appropriate programs of sanitary surveillance.
